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A R T I C L E  I N F O  A B S T R A C T  
I l r t i d o b t 4 :  widem & ~krmon reronaoce (WSPR) micm- pmvides high mlution i m m g  of interfa- 
BecducdME+bmawM13 cia1 ~~ w e  r~port the app6~6an of the Wimaging witem in tk study of the imer;ubon 
~ e c e i v e d i o r r v i s c d f a m 1 0 ~ 2 0 1 3  bRween keratinmwe5 a d  liouid ovnals lUl Lmapine of fued keratinavter cultured an gald coated -~~ ~- ~ ~ ~ 
surfam p m n  & h a m  h;Ytio&il~d a thL hlm of liquid rrynalr. was performmiin air bring 
a 1.45 NA objeaiw based rystem Fool adhesion of the <elk ad- to @a5s and LC WRP hnhCT Sud- 
ied using bmmmoIluoreu~me staining of tk virmlin The imaging sysmn was also simulated with 
Xrr*anic 
~~~- 2 x 2  rumring muix to in- me optical rdecLion of the resonant plasnmnic wave via tk glarr/goId/cell and w/gdd/lS/cell layers. WSPRimaging indicated dut keratinocyw are less spread 
-w 
Ccll dbeoa and rormed disfinct t o r n b y  of cell-liguid aystal cwpling5 when cuhured on liquid aystal coated 
K=r=lim.w- substr-. The simulation -re5 that g!as/lS shiRed tk surface p l a m  acitation an& m 7 5 3 9  
E ~ u - ~ ~ ~  as m p d  to glass/* in take  at 44'. lhe WSPR mi- reveals that the cells rrmodelled their 
mpography ofadhsion ak different interfaces 
O 2013 Elsevier B.V. Nl righu rerewed. 
1. l o r  ' " organization of the focal adhesions that enable cell amdunent to 
a d u u e  submate. 
A challenge to dl based biomwr development is being able Surface pbmons (SP) are highly sensitive tn dielectric per- 
m achieve elklive sensingofcellrespnses within sup* media mittinty changes on a anetal4ieledc sunface 161. Thus, surface 
which arr chemicallv and ~heolopjcallv mm~atib1e To this end. plasmon t e c h ~ l o ~ v  has been wed in the development of light - - 
o w  pmious work I& eMminedl the application o f l iq  kic~mcope system in which d i f t e m e s  in the optical densities 
uidcrystal thinfilmsins~errllforcesensingusinpcnnventional of the imagjng target alter the way ppolarized light couples 
optical mimaqy (51.ahese liquid crystal based binsenson enable into d a c e  plasmonr This results in vaxyhg amnut of light 
cell adhesion and mntracfilea~vitvto &an= the ommbtion of reflected hom a melalsic coated surface such as a gold coated - - ~ -  -- ~ ~ - 
the muid -tats leading to the hee-&ion ofcell m&nses 11-51. 
Our study 151 imiratrd 1h.1 cholesteryl H e r  liquid crystals a n  
supporr cell adhesion and allow the deteclion of cellular conuac- 
tions without p-tingthe liquid cry& with ddhesion ligands. 
~lthough cell-surface interartions have recently brrn examined 
with liquid aynals functioning as the force tramducrr. it is not 
u n d m m d  how soft substrakes such as liquid rrystals allen the 
- 
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glass substrate 171. mi means tbat surface plasmom microscopy 
allows acquisition of a sample image im WE& conwast is 
dependent on the relative intensity of the rdected light and this 
9n  an is dependent on the macmdecular int@rfacial optkaE 
density. Surface Plasmon microscopes allow high contrast imag- 
ing of antigebmtibody bindings in cells 181. monitoring local 
impedance changes in uelation to the dynamics of cellular prw 
cess 191 and determining the mass of tbe librnnectln absorbed on 
glass submate [lo]. Attempts to intenogae the swface interac- 
tions of cells using surface plasmon microscope have been made. 
inwhich thesysteminmrprated analuminimmtedprism (11 1. 
Although this system enabled reasonably h i  resolution imaging 
of the ceM-surface interface. the miawmpe was limited by poor 





"retardation in the imagingas experienced in our experiment This 
soecific m o b h  can be dez01ved bv using a hi&er NA oil hmer- 
skn l e i  in the WSPRsystem as & m i i n  &em et aL [7] but 
the spatial resolution in this case ne4.s btkrenbancemenrs. 
~n this work the WSPR mlcmsmp was found m be an effective 
twl in intenc@ing d-soft surface interactions. Ibe o#ganization 
offocal adhesions and locabbnof thenudeus found inimmuno8uo- 
rexeoce s t a i h  matched tbe observations in the WSPR hazing 
except in detaii d a t e d  with the coupling between &cei 
M v  mass and tk surface. WSRR hazinz reyealed that cell body 
->could mnmiute m diffe~m to--~hicfeahuIeS at the ce6 
surhace interlare depending on tk absence and premKe of a soft 
subsb.atesuchasa t h i n i i q u i d ~ 6 1 m R e s u I t s r n d a t e ~ i n d i -  
caked that did on soft substrates resulted in a duced cell 
adhesion area;& was associated with the modelling of focal 
adhesions. rhmueh the simulation ofthe rdedive coefficients of -- - 
Ule s-poIai%ed and ppohrired tbe ~~ showed a decmase 
in the surface plasmon excitation when liquid uyslals were used 
as coupling medium meoretical sirnuladon suggRted thal Jiquid 
crystalico&d fi~tbe~lcitationanglemahigheroderyetprovide 
su86dent rdeclivily m aMow surface plasmon resonance hagbg 
-
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